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The  following  points  are  developed.  First,  mediation  relations  are 
generally  thought  of  in  causal  terms.  Influences  of  an  antecedent  are 
transmitted  to  a  consequence  through  an  intervening  mediator.  Second, 
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20.  ABSTRACT  (continued) 

variable  may  be  both  a  mediator  and  a  moderator  within  a  single  set  of 
functional  relations.  Third,  current  procedures  for  testing  mediation 
relations  in  industrial  and  organizational  psychology  need  to  be  updated 
because  these  procedures  often  involve  a  dubious  interplay  between  exploratory 
(correlational)  statistical  tests  and  causal  inference.  It  is  suggested  that 
no  middle  ground  exists  between  exploratory  and  confirmatory  (causal)  analysis, 
and  that  attempts  to  explain  how  mediation  processes  occur  require  well- 
specified  causal  models.  Given  such  models,  confirmatory  analytic  techniques 
furnish  the  more  informative  tests  of  mediation. 
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Researchers  in  industrial  and  organizational  psychology  and 
organizational  behavior  are  placing  increasing  anphasis  on  studying 
mediation  models  in  vfriich  the  influence  of  an  antecedent  is 
transmitted  to  a  consequence  through  an  intervening  mediator.  Cases 
in  point  include  (a)  jcb  perception  studies  in  vhich  the  effects  of 
work  emirotments  ( antecedents )  are  transmitted  to  affective  and 
behavioral  outcomes  (consequences)  by  intervening  job  perceptions 
(mediators)  (cf.  Brass,  1981;  Oldham  &  Hac)<man,  1981;  Rousseau, 
1978a,  1978b;  Sutton  &  Rousseau,  1979);  (b)  attrition  studies  in 
which  the  influences  of  envirormental  events  and  individual 
attributes  are  transnit ted  to  attrition  behaviors  via  intervening 
behavioral  intentions  to  stay  or  leave  (cf.  Arnold  &  PelOnan,  1982; 
Hem,  Katerberg,  &  Hulin,  1979;  Han  &  Hulin,  1981;  Miller,  Katerberg, 
&  Hulin,  1979;  Mobley,  Hand,  Baker,  &  Meglino,  1979;  Mobley,  Homer, 
&  Hollingsworth,  1978);  and  (c)  attribution  research  in  leadership, 
where  the  effects  of  subordinate  performance  on  subsequent  behaviors 
by  the  leader  toward  a  subordinate  are  trensnitted  by  the  leader's 
attributions  of  the  causes  of  the  subordinate's  performance  (cf. 
Ilgen,  Mitchell,  &  Fredrickson,  1981;  McFillen,  1978;  Mitchell  & 
Kalb,  1981,  1982;  Mitchell  &  Wood,  1980). 


At  the  theoretical  level,  studies  such  as  these  are  typically 
based  on  causal  models  that  assume  complete  mediation  as  well  as 
additive  and  linear  causal  relations.  To  illustrate  the  principles 
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involved,  a  oanplete  mediation  model  has  the  form  x  ->  m  y, 
vhere  x  is  the  antecedent,  m  is  the  mediator,  and  y  is  the 
consequence.  The  antecedent  x  is  expected  to  affect  the 
consequence  y  only  indirectly  through  transmission  of  influence 
fran  x  to  y  by  the  mediator  m.  The  indirect  transmission  of 
influence  fran  x  to  y  via  m  denotes  that  al_l  of  the  effect  of 
x  on  y  is  transmitted  by  m.  In  causal  terminology,  this  state 
of  affairs  is  described  as  "the  effect  of  x  cn  y  is  canpletely 
mediated  by  m";  thus  the  term  canplete  mediation  model.  Assuming 
linear  and  additive  causal  relations,  the  canplete  mediation  mcdel 
thus  predicts  that  x  has  a  direct  effect  on  m,  m  has  a  direct 
effect  on  y,  and  x  is  not  related  directly  to  y  when  m  is 
held  constant.  If  these  predictions  are  enpirically  confirmed,  then 
one  may  infer  that  the  canplete  mediation  mcdel  has  been  corroborated 
and  therefore  is  useful  for  attempting  to  explain  how  x  is 
related  to  y  through  the  intervening  mediator  m  (James,  Muleik,  & 
Brett,  19fi2).  Explanation  is  a  matter  of  elucidating  the  processes 
by  which  m  is  a  linear,  additive  function  of  x,  and  y  is  a 
linear,  additive  function  of  m  (Rozeboan,  1956). 

This  article  has  two  objectives,  both  of  which  resulted  fran 
observations  that  many  studies  which  ostensibly  derived  from  e  linear, 
additive,  canplete  mediation  mcdel  departed  fran  this  theoretical 
base  during  onpirical  operational izations  of  the  model  and/or 
explanations  of  the  results  of  empirical  tests  of  the  model.  The 
first  objective  is  to  discuss  complete  mediation  models  that  imply 


Mediation 


5 

additivity,  but  take  on  a  distinctly  nonadditive  flavor  in  empirical 
operationalizations,  empirical  tests,  and  explanations  of  results.  A 
case  in  point  is  the  attribution  model  of  leader  behavior  proposed  by 
Green  and  Mitchell  (1979),  vhich  is:  subordinate  performance  (x) 

->  leader's  attributions  of  the  causes  of  the  subordinate's 
performance  (m)  ->  leader  behavior  toward  the  subordinate  (y) . 

This  model  appears  to  assune  the  x  ->  m  ->  y  form,  v>here 
attributions  transmit,  additively  and  linearly,  influence  from 
subordinate  performance  to  leader  behaviors.  Sane  attribution 
studies  in  leadership  do  indeed  maintain  an  additive,  linear, 
canpiete  mediation  form,  although  causes  of  leaders'  attributions 
other  than  subordinate  performance  are  typically  included  in 
investigations  (e.g.,  interdependence  of  supervisor  and  subordinate, 
see  prior  references).  In  other  operationalizations,  tests,  and 
interpretations  of  the  canpiete  mediation  model,  the  attributions  are 
not  treated  as  simple  mediators.  Father,  they  appear  to  assune  the 
role  of  moderators  (Ilgen  &  Knowlton,  1980?  Know! ton  &  Mitchell, 

1980  —  see  also  Goodstadt  &  Kipnis,  1970?  Kipnis  &  Cbsentino,  1969; 

Kipnis,  Silverman,  &  Copeland,  1973).  For  example,  empirical 
evidence  indicates  that  if  poor  subordinate  performance  is  attributed 
to  lack  of  effort,  but  not  to  lack  of  ability,  then  the  leader  is 
likely  to  increase  close  supervision  and  decrease  support. 

Conversely,  if  poor  subordinate  performance  is  attributed  to  lack  of 
ability  (interpreted  here  as  lack  of  training  and  experience),  but 
not  to  lack  of  effort,  then  the  leader  is  likely  to  increase  support 
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but  not  close  supervision,  at  least  not  in  the  sense  of  the  use  of 
coercive  power  (e.g.,  reprimand  the  subordinate). 

These  informative  findings  imply  that  the  comparative  strengths 
of  attributions  to  ability  and  effort  serve  to  moderate  the  relation 
between  subordinate  performance  and  leader  behavior.  This  stimulates 
the  question:  Are  the  attributions  also  mediators  in  the  sense  that 
they  intervene  between  subordinate  performance  and  leader  behavior 
tovnard  the  subordinate,  as  predicted  by  the  Green  and  Mitchell  (1979) 
model?  An  answer  to  this  question  is  not  easily  furnished  because  it 
requires  that  ws  explore  relations  between  the  concepts  of  mediator 
and  moderator.  In  the  broader  context,  of  concern  are  answers  to 
questions  such  as,  "Must  mediation  relations  be  additive?",  "May 
mediators  also  be  moderators?",  "May  moderators  also  assure  the  role 
of  mediators?"  Exploration  of  the  mediator  and  moderator  concepts 
and  answers  to  these  and  related  questions  comprise  the  first 
objective  of  this  article. 

The  second  objective  is  to  demonstrate  vhy  investigators  should 
devote  more  attention  to  the  assumptions  for  confirmatory  (causal) 
analysis  before  conducting  confirmatory  tests  of  complete  mediation 
models.  Consider,  for  example,  the  job  perception  and  attrition 
studies  cited  at  the  beginning  of  this  article.  Fach  of  these 
studies  proposed  a  verbal,  and  often  graphic,  complete  mediation 
model,  vhich  was  then  tested  using  analytic  procedures  typically 
associated  with  exploratory  (i.e.,  correlational)  analysis, 
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such  as  hierarchical  regression  and/or  partial  correlation.  When 
methods  such  as  hierarchical  regression  and  partial  correlation  are 
used  to  test  complete  mediation  hypotheses,  it  follows  that  the 
methods  have  assumed  the  roles  of  confirmatory  tests.  It  follows 
also  that,  like  other  forms  of  confirmatory  analysis  (e.g.,  path 
analysis),  these  methods  should  only  be  employed  after  conditions  for 
confirmatory  analysis  have  been  reasonably  satisfied.  The  use  of 
traditionally  exploratory  methods  to  test  causal  models  does  not 
absolve  the  researcher  frcm  having  to  satisfy  conditions  for 
confirmatory  analysis. 

Ho  set  a  fair  stage  for  discussion,  it  should  be  noted  that 
prior  tests  of  complete  mediation  models  in  the  job  perception  and 
attrition  literatures  represent  initial  attempts  to  advance  frcm 
purely  exploratory  forms  of  analysis  to  confirmatory  tests  of  causal 
hypotheses.  Furthermore,  investigators  typical ly  devoted  attention 
to  seme  of  the  conditions  for  confirmatory  analysis,  such  as 
justifying  the  presented  causal  ordering  emorg  variables.  Our  concern 
is  that  these  initial  and  much  needed  attempts  to  advance  frcm 
exploratory  analysis  to  confirmatory  analysis  must  new  be  regarded  as 
inccmplete  in  the  context  of  recent  accunulation  of  knowledge  in 
industrial  and  organi zational  psychology  regarding  all  of  the 
conditions  that  are  prerequisite  to  meaningful  confirmatory  analysis 
(James  et  al.,  1982).  Moreover,  whereas  hierarchical  regression  and 
partial  correlation  may  indeed  be  used  in  the  confirmatory  mode 
(Cohen  &  Cohen,  1983),  these  methods  are  limited  in  regard  to  both 
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the  types  of  causal  models  for  which  they  are  applicable  and  the 
information  they  provide  (Griffin,  1977). 

Tto  illustrate  concerns  pertaining  to  conditions  for  confirmatory 
analysis,  consider  that  empirical  support  for  the  complete  mediation 
model,  job  envirorment  (e.g.,  job  technology)  ->  job  perceptions 
(e.g.,  job  challenge)  ->  job  satisfaction,  is  interpreted  to  mean  that 
(a)  job  perceptions  transmit  causal  influences  from  the  jcb 
envirorment  to  job  satisfaction,  and  (b)  individuals  experiencing  the 
same  or  similar  type(s)  of  envirorments  may  differ  in  terms  of  how 
they  perceive  the  job  and,  therefore,  differ  in  how  they  respond 
affectively  to  the  job  (see  prior  references).  Interpretation  ”a" 
denotes  that  job  perceptions  covary  significantly  with  between- jcb 
variation  in  such  things  as  levels  of  technology,  and  that 
covariation  in  jcb  perceptions  is  associated  significantly  with 
covariation  in  jcb  satisfaction.  The  anpirical  data  support  this 
interpretation,  which  reflects  an  attempt  to  enhance  explanation  of 
the  processes  by  which  jcb  envirorments  influence  job  satisfaction  by 
identifying  an  intervening,  perceptual  mediator(s). 

Interpretation  "b"  is  not  a  legitimate  causal  inference  because 
relevant  causes  of  reliable  within- jcb  variation  in  jcb  perceptions 
(and  job  satisfaction)  are  not  included  in  the  causal  models  or  tested 
empirically.  Clearly,  if  jcb  perceptions  and  jcb  satisfaction  very 
reliably  within  levels  of  technology,  then  the  intervening  jcb 
perceptions  are  not  just  tranonitting  influences  frcm  jcb 
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technology  to  job  satisfaction.  Father,  other  causes  of  job 
perceptions  (and  jcb  satisfaction) ,  such  as  personal  attributes  and 
social  influences,  will  likely  have  to  be  invoked  to  explain  the 
reliable,  within- job  variation  in  job  perceptions  (see  James  &  Jones, 
1980;  Kim,  1980;  O'Reilly,  Parlette,  &  Elocm,  1980;  Schmitt,  Goyle, 
White,  &  Fauschenberger,  1978;  Thomas  &  Griffin,  1983).  When  not 
included  in  a  causal  model,  these  other  causes  are  referred  to  as 
unmeasured  variables .  Given  stipulations  to  be  discussed  later, 
failure  to  include  one  or  more  unmeasured  variables  in  the  causal 
model  results  in  biased  statistical  results  and  erroneous  causal 
inferences  in  regard  to  relations  among  variables  included  explicitly 
in  the  causal  model  (cf.  James,  1980). 

Unmeasured  variable  problems  are  symptomatic  of  the  incomplete 
transition  from  exploratory  modes  of  analysis  to  confirmatory  modes 
of  analysis.  In  the  presentation  of  Objective  ?,  we  will  address 
these  problons  and  other  key  conditions  required  for  confirmatory 
analysis  that  must  be  considered  in  order  to  effect  a  complete 
transition  from  exploratory  analysis  to  confirmatory  analysis.  We 
will  also  recommend  that  hierarchical  regression  and  partial 
correlation  should  not  be  used  in  place  of  confirmatory  analytic 
procedures. 
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Objective  1:  An  Attempt  to  Distinguish  Between  Mediators  and 
Moderators 

The  first  objective  of  this  article  is  to  define  mediation  and 
moderation,  and  then  to  canpare  mediation  with  moderation.  As  part 
of  this  process,  we  shall  see  that  contanporary  definitions  of 
mediation  are  somewhat  misleading  and  that  the  distinction  between 
mediation  and  moderation  can  be  blurred  at  both  the  theoretical  and 
operational  levels  of  explanation. 

Contemporary  Definitions 

The  definition  of  mediator  advanced  by  Fozeboan  (1956)  for 
hypothetical  constructs  appears  to  be  characteristic  of  the  linear, 
additive,  canplete  mediation  models  employed  in  many  areas  of 
psychology  and  the  social  sciences.  This  definition  is:  m  is  a 
mediator  of  the  probabilistic  relation  y  =  f(x)  if  ro  is  a 
probabilistic  function  of  x  (i.e.f  m  =  f[x] )  and  y  is  a  prbbabil istic 

A 

function  of  m  (i.e.,  y  *»  f[m]),  where  x,  rn,  and  y  have  different 
ontological  content  (i.e.,  represent  different  hypothetical 
constructs  or  latent  variables).  As  discussed  earlier,  theoretical 
operationalizations  of  mediation  are  usually  based  on  causal 
mediation  models,  which  in  shorthand  notation  assure  the  form  x  ->  m 
->  in  addition  to  the  obvious  point  that  a  causal  order  must  be 
assured,  the  typical  causal  mediation  model  is  based  on  the  premises 

A  A 

that:  (a)  the  f's  in  m=f(x)  and  y*f(m)  represent  linear,  additive, 
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and  recursive  (i.e.,  unidirect ional )  functions,  which  in  equation 
form  for  deviation  scores  are  m  =  bx  +  e  and  y  =  tm  +  e,  where  _b  is  a 
causal  parameter  and  e  is  an  error  or  disturbance;  (b)  m  transmits 
all  of  the  influence  of  an  antecedent  x  to  a  consequence  y,  which 
implies  that  x  and  y  are  indirectly  related  and  that  the  relation 
between  _x  and  y  vanishes  if  m  is  held  constant ;  and  (o)  the  inclusion 
of  m  in  the  model  serves  to  enhance  the  explanatory  power  of  the 
mcdel  because  m  furnishes  substantive  explication  of  how  the 
antecedent  is  related  to  the  conseouence,  thereby  "related" 
means  how  x  "produces" ,  "acts  on",  or  otherwise  influences  y  (of. 
Alwin  &  Mauser,  1975;  Blalock,  1982;  Cook  &.  Campbel 1 ,  1979;  Duncan, 
1975;  Heise,  1975;  James  et  al 1982;  Kenny,  1979). 

With  respect  to  moderation,  a  variable  z  is  a  moderator  if  the 
relationship  between  two  (or  more)  ether  variables,  say  x  and  y,  is  a 
function  of  the  level  of  _z_.  This  definition  indicates  an  by  z 
interaction,  or  a  nonadditive  relation,  where  y  is  regarded  as  a 
probabilistic  function  of  jx  and  z_.  Specj fical ly,  the  probabilistic 
function  is  _y  =  _f(x,  z) ,  the  function  _f  being  y  =  bj  x  +  b^z  + 
b^xz  +  e.  for  deviation  scores  and  a  model  linear  in  the  parameters. 
The  b's  in  this  function  will  be  regarded  as  noncausal ,  statistical 
parameters  for  the  present . 

If  we  compare  this  definition  to  the  Fozebocm  (1956)  definition 
for  mediation,  it  would  seem  that  a  number  of  clear  lines  of 


dsnarcation  exist  between  the  terms  mediator  and  moderator.  In 
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particular,  the  moderator  model  is  represented  by  a  single, 
nonadditive,  linear  function  (although  often  tested  by  a  hierarchical 
process)  in  which  it  is  desirable  to  have  minimal  covariation  between 
the  moderator  and  both  the  independent  and  dependent  variables 
(Abrahams  &  Alf,  1972).  In  comparison,  mediation  models  must  be 
represented  by  at  least  two  additive,  linear  functions  in  which  it  is 
desirable  to  have  high  degrees  of  covariation  between  the  mediator 
and  both  the  antecedent(s)  and  conseauence( s) .  Use  of  the  terms 
independent  and  dependent  in  moderator  models,  and  antecedent  and 
consequence  in  mediator  models,  is  purposeful  and  indicates  that 
moderation  carries  with  it  no  connotation  of  causality,  although  a 
causal  relation  may  be  moderated  (of.  Ftolzenberg,  1S79),  whereas 
mediation  implies  at  the  minimum  a  causal  order,  and  often  additional 
causal  implications  are  required  to  explain  how  mediation  occurred 
(these  implications  are  considered  later) .  Pecause  of  the  causal 
overtones  in  mediation  relations,  a  confirmatory  analytic  approach  is 
employed  below  to  illustrate  additional  issues  in  moderation  and 
mediation,  although  the  basic  statistical  arguments  generalize  to 
exploratory  designs. 

Moderated  Mediation 

Things  are  net  necessarily  as  straightforward  as  the  above 


definitional  danarcations  suggest,  one  reason  being  that  mediation 
relations  may  involve  a  moderator,  in  which  case  the  mediation 
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relations  cannot  be  additive.  The  issues  here  will  be  presented  by 
wey  of  illustration  for  a  sel f-attribution  model  based  on  simplified 
and  overdramat ized  abstractions  fran  Bandura  (1977,  1978),  Jones 
(1973),  and  Weiner  (1979).  Suppose  we  conduct  a  rtidy  designed  to 
test  the  propositions  that  (a)  effort  attributions  mediate  the 
relation  between  level  of  poor  performance  and  degree  of  intended 
persistence  for  high  self-esteem  individuals,  and  (b)  ability 
attributions  mediate  the  relation  between  level  of  poor  performance 
and  degree  of  intended  persistence  for  lew  sel f-esteon  individuals. 

The  proposed  causal  models  are  shown  in  Figure  la.  Individuals  are 
first  given  a  self-esteem  Questionnaire  and  then  blocked  (subgrouped) 
into  high  self-esteems  or  lew  self-esteems,  the  criterion  for 
blocking  being  whether  an  individual  scores  above  or  belcw  a 
theoretical  point  on  the  self-esteen  scale.  Second,  within  the  high 
and  low  self-este«n  blocks,  individuals  are  assigned  randomly  to  five 
bogus  performance  feedback  conditions  (explained  below).  Third, 
individuals  in  all  five  conditions  are  asked  to  perform  the  same, 
moderately  difficult  ta;';,  which  reauires  mental  effort  and 
approximately  15  minutes  to  complete.  Fburth,  following  task 
completion,  individuals  are  given  bogus  performance  feedback  implying 
that  they  have  failed  the  task.  Degree  of  failure  is  varied  on  an 
approximately  interval  scale  (e.g.,  Condition  1:  50%  of  the  people 

did  better  than  you,  Condition  5:  90%  of  the  people  did  better 


than  you).  Fifth,  individuals  are  asked  to  make  two  attributions, 
one  regarding  the  degree  to  which  their  performance  was  due  to  lack 
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of  effort,  and  one  recording  the  degree  to  which  their  performance 
was  due  to  lack  of  ability  (e.q.,  0  =  Effort  [ability]  had  no  effect 
on  my  performance  ...  6  =  My  performance  was  st rongly  affected  by 

a  lack  of  effort  [ability]).  After  conplrting  the  attribution  items, 
individials  are  asked  to  report  the  extent  to  vhich  they  would  new  be 
willing  to  participate  in  a  similar  task  (e.g.,  1  —  Definitely  not 
participate  ...  3  =  Ambivalent  aboil  participation  ...  5  = 

Definitely  participate)  .  Scores  on  this  scale  represent  dearees  of 
"intended  persistence".  This  is  checked  empirically  by  conducting  a 
second  task,  but  we  shall  use  the  intended  persistence  indicator  in 
order  to  stay  in  the  parametric  realm  and  thereby  not  get  bogged  down 
in  extraneous  statistical  issues.  Finally,  the  experiment  is  ended 
by  debriefing  particij ants . 


Insert  Figure  1  about  here 


To  demonstrate  principles,  realizing  that  dichotomous  blocking 
on  a  continuous  self-esteem  variable  is  Questionable  and  that  the 
relations  to  be  presented  are  overdramatic,  let  us  suppose  that  the 
results  of  our  study  correspond  to  a  priori  predictions  and  are  as 
shown  in  Figures  lb  through  le.  These  figures  portray  regression 
slopes  associated  with  relations  among  raw  or  deviation  scores  on  the 
variables.  For  high  self-esteon  individuals.  Figures  lb  and  lc 
suggest  a  tendency  to  attribute  increasing  degrees  of  failure  to  a 
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steadily  increasing  lack  of  effort,  but  not  to  ability. 

Specifically,  scores  on  effort  attributions  vary  fran  2  to  6  and  are 
associated  with  performance  feedback  (Figure  lb),  whereas  scores  on 
ability  attributions  very  randcmly  between  0  and  1  and  are  not 
associated  with  performance  feedl-ack  (Figure  1c)  .  The  explanation 
for  these  results  is  that  high  self-esteem  individials  have 
confidence  in  their  abilities  and  thus  are  prone  to  attribute 
unexpected  failure  to  an  unstable  cause  such  as  lack  of  effort. 
Cbntinuing  with  high  self-esteem  individuals.  Figure  Id  indicates 
that  the  higher  the  perceived  lack  of  effort,  the  more  likely  the 
intended  persistence  to  participate  on  a  second  task.  The  rationale 
here  is  that  canparatively  stronger  effort  attributions  reflect  a 
greater  imbalance  between  a  positive  sel f-concept  and  performance 
feedback,  and  therefore  a  stronger  force  to  correct  the  imbalance  by 
performing  successful ly  on  the  second  task.  Finally,  inasmuch  as 
performance  wns  essentially  not  attributed  to  ability,  ability 
attributions  are  unrelated  to  intended  persistence  for  high 
self-esteem  individuals  (see  Figure  le) . 

In  regard  to  low  self-esteem  individuals,  Figures  lb  and  lc  shew 
that  ability,  but  not  effort,  attributions  are  a  positive  function  of 
performance  feedback.  That  is,  the  higher  the  failure,  the  stronger 
the  attribution  to  lack  of  ability,  for  which  scores  vary  frcm  2  to  6 
(Figure  lc),  but  scores  on  effort  attributions  assune  randan  values 
between  0  and  1  and  are  unrelated  to  degree  of  failure  (Figure  lb). 
Figure  le  danonstrates  that  intended  persistence  is  an  inverse 
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function  of  ability  attributions  (i.e.,  the  stronger  the  attribution 
to  lack  of  ability,  the  lower  the  intention  to  participate  in  the 
second  task).  Effort  attributions  are  not  related  to  intended 
persistence  (Figure  Id)  because  performance  feedback  was  essentially 
not  attributed  to  effort.  The  rationale  for  these  relations  is  that 
(a)  implied  failure  is  consistent  with  low  self-esteem  individuals' 
lack  of  sel f-confidence,  thereby  resulting  in  the  performance 
feedback  ->  ability  attribution  relation,  and  (b)  intent  to  persist, 
which  is  never  high,  decreases  as  attributions  to  lack  of  ability 
increase  because  individuals  perceive  an  increasing  likelihood  of 
failure  and,  as  a  form  of  defense,  withdraw  to  protect  an  already 
vulnerable  self-concept  (cf.  Jones,  1973). 

Now  let  us  play  the  game  of  find  the  moderator(s)  and  the 
mediator (s) .  Application  of  the  Rozebocm  (1956)  definition  for 
mediation  indicates  that  self-esteem  is  not  a  mediator  because 
self-esteem  is  not  a  direct  or  indirect  function  of  performance 
feedback.  That  is,  if  _x  =  performance  feedback  and  m^  =  self-esteem, 
then  self-esteem  fails  to  satisfy  the  first  criterion  for  mediation 
because  m  ^  f(x) .  This  is  clearly  the  case  because  self-esteen  was 
measured  before  the  experiment.  Rather,  self-estean  is  a  moderator, 
which  is  evident  in  Figure  1  because  relations  between  the  antecedent 
performance  feedback  conditions  and  the  attributions,  and  between  the 
attributions  and  intended  persistence,  are  contingent  on  the  level  of 
self-esteem. 
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attributions  and  intended  persistence,  are  contingent  on  the  level  of 
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In  contrast,  the  attributions  appear  to  be  mediators.  The 
attributions  have  ontological  content  that  differs  fran  performance 
feedback  and  intended  persistence  (and  self-esteem).  There  is  an 
explicit  causal  order  in  which  the  attributions  occur  after 
performance  feedback  and  prior  to  intended  persistence,  and, 
contingent  on  the  level  of  self-esteem,  the  attributions  are  effects 
of  performance  feedhack  and  causes  of  intended  persistence.  This 
suggests  that  inclusion  of  the  attributions  in  the  model  helps  to 
explain  how  performance  feedback  influences  intended  persistence  in 
the  sense  that  the  attributions  specify  the  processes  by  which  the 
influences  of  performance  feedback  are  transmitted  to  intended 
persistence.  Finally,  the  attributions  are  complete  mediators  of  the 
performance  feedback,  intended  persistence  relation,  again  contingent 
on  the  level  of  self-esteem,  which  is  to  say  that  performance 
feedback  affects  intended  persistence  only  indirectly  through  the 
attributions . 

The  fact  that  the  mediation  relations  are  contingent  on  the 
level  of  self-esteem  suggests  the  need  to  amend  Fozebocm's  (1956) 
definition  of  mediation  to  include  moderation.  This  is  easily 
accomplished  by  mapping  the  Fozebcan  (1956)  functional  relations  into 
the  relations  and  accompanying  functional  equations  implied  by  Figure 
1,  only  here  vie  will  include  the  nonadditive  relations  required  by 
the  self-esteem  moderator.  The  term  functional  equation  refers  to 


a  quantitative  statement  of  the  presumed  structure  of  causal 
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relations  among  a  set  of  variables  in  a  self-contained  system, 
hereby  sel  f- contained  is  meant  that  all  relevant  causes  of  an  effect 
or  endogenous  variable  are  included  in  the  equation  for  that  variable 
(James  et  al.,  1982;  Simon,  1952,  1953,  1977).  For  the  Bozebocm 

A  A  A 

function  m  =  f(x),  we  have  F  =  f(PF,  FE)  and  A_  =  f(PF,  SF),  where  E  = 
effort  attribution,  PF  =  performance  feedback,  FF  =  self-esteem,  and 
_A  =  ability  attribution.  The  in  the  functions  for  E  and  A^ 
represents  a  nonadditive,  although  linear,  relation,  as  seen  by  the 
inclusion  of  interaction  terms  in  the  following  functional  equations 
for  E  and  A  ( the  variables  in  these  equations  and  all  ronaining 
equations  are  assumed  to  be  in  deviation  form) . 

-  =  +  -F.FF^  +  -F,  (PFxFE)  X  SE)  +  e  (1  J 

-  =  -A,  PF^  +  -A,SE^  +  'A,  (PFxSE)(—  X  —  ^  +  -  (2) 

The  "t/s"  in  Fquations  1  and  2  represent  causal  or  structural 

parameters.  For  example,  b  in  Equation  1  is  defined  as  the 

“■£./  rT 

unique  amount  of  change  in  E  brought  about  by  a  unit  of  change  in  FF. 
Given  reasonable  satisfaction  of  the  assumptions  or  conditions  for 
confirmatory  analysis,  vdnich  are  discussed  in  Objective  2,  the 
structural  parameters  may  be  estimated  by  un standardized ,  ordinary 
least  squares  (OLS)  regression  weights.  In  this  sense,  the 
statistical  estimating  equations  for  Equations  1  and  2  may  be  thought 
of  as  simple  multiple  regression  equations.  Inspection  of  Figures  lb 
and  lc  indicates  that  estimates  of  the  structural  parameters 
representing  the  interactions  (i.e.,  , (pfxsf)  and  -a, (PFxSE)^ 
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will  be  significant.  In  other  words,  the  relation  between  E  and  FF 
is  moderated  by  SF,  as  is  the  relation  between  A  and  FF.  (A  point 
vorthy  of  brief  mention  is  that  errors  of  estimate  as  well  as  slope 
coefficients  vary  as  a  function  of  FE  blocks  in  Figures  lb  through 
le.  'Technical ly,  heterogeneous  errors  of  estimate  would  preclude 
tests  of  slope  —  Gulliksen  &  Wilks,  1950). 

Tbe  salient  point  here  is  that  moderation  may  be  functionally 
involved  in  the  first-stage  of  a  mediation  relation,  but  the 
moderator  is  not  a  mediator.  Specifically,  variation  in  performance 
feedback  affects  only  an  attribution,  but  the  explanation  of  the 
effects  of  performance  feedback  on  ability  and  effort  attributions  is 
contingent  on  the  level  of  self-esteem.  Moderation  carries  over  into 
the  second-stage  of  mediation  in  this  mcdel ,  because  the  relations 
between  intended  persistence  and  both  effort  and  ability  attributions 
are  contingent  on  the  level  of  self-esteem  (see  Figures  Id  and  le). 

A 

Rozeboan’ s  second  functional  relation  for  mediated  relations,  y  = 

✓v  /v 

f(m) ,  stated  separately  for  A  and  E,  is  IP  =  f(A,SE)  and  IP  = 
f(E  ,SE) ,  where  IP  =  intended  persistence,  and  the  functions  again 
represent  nonadditive  relations.  In  equation  form,  the  functions 
are: 


—  =  —IP, E^-  +  -IP,SE^  +  -IP,  (ExSE)(-  X  —  5  +  - 

—  =  -IP, A-  +  -IP ,SES-  +  -IP,  (AxSE)  +  -  (4) 

Lake  Equations  1  and  2,  CIS  estimates  of  the  structural 
parameters  representing  the  interactions  vould  be  significant.  This 


* 
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suggests  that  the  attributions  transnit  the  influence  of  performance 
feedback  to  intended  persistence  and  enhance  the  explanatory  power  of 
the  model  by  specifying  the  processes  throuqh  whi ch  feedback  acts  on 
intentions.  However,  such  transnission  and  enhancement  is  contingent 
on  the  level  of  self-esteem,  and  while  self-esteem  transnits  nothing 
frcm  feedback  to  intentions,  and  thus  cannot  be  a  mediator,  it 
contributes  directly  to  the  explanatory  power  of  the  model .  It  might 
also  be  noted  that  a  single  eouation  for  _IP  could  be  developed. 
Analyses  would  demonstrate  that  the  equation  with  the  best  fit  to  the 
data  would  involve  the  first-order  interactions  bjp  ^^^^(ExSE) 
and  bjp  (^gp)  (AxSE J .  Interactions  involving  (AxE)  and  (AxExSE) 
would  be  redundant  whth  the  first-order  interactions  using  SE  as 
the  moderator. 

A  final  test  of  the  model  would  consist  of  ascertaining  whether 
all  of  the  influence  of  performance  feedback  (PF)  on  IP  is 
transmitted  by  the  mediating  attribution  variables.  The  many  options 
available  for  this  test,  typically  referred  to  as  a  "goodness  of  fit 
test"  or  a  "test  of  logical  consistency^'  include  an  emitted 
parameter  test  (Duncan,  1975?  James  et  al.,  1982;  Nambocdiri,  Carter, 

&  Blalock,  1975),  a  disturbance  term  regression  test  (James  &  Jones, 
1980),  and  hierarchical  OIS  in  the  confirmatory  mode.  Given  high 
correlations  between  PF  and  E^ in  the  high  self-esteem  block,  and 
between  PF  and  _A  in  the  lew  self-estean  block,  use  of  the  emitted 
parameter  test  would  likely  be  subject  to  mul tied  linearity.  Thus, 
the  latter  two  procedures  would  be  the  prime  candidates  for  the 
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goodness  of  fit  test.  TTo  illustrate  the  use  of  hierarchical  CIS  in 


the  confirmatory  mock  ,  the  regressions  indicated  by  Fquations  3  and  4 

2 

would  be  conducted  and  P  s  estimated.  These  are  referred  to  as 
2  2 

R^  and  P^  to  indicate  estimates  based  on  Equations  3  and  4, 

respectively.  Next,  PF  and  (PFxFF)  would  1c  added  to  Fauation  3  as 

2 

independent  variables,  and  a  new  _P  computed,  which  is  designated 

2  7  2 

R^+  •  P  nonsignj  ficant  difference  between  P,  and  P^+ ' 

would  imply  that,  within  the  self-esteem  blocks,  PF  is  not  directly 

related  to  IP  when  JE  is  held  constant.  The  key  inference  would  be 

that  _E  canpletely  mediates  the  effects  of  FF  on  IP  for  high 

self-esteen  individuals.  P  similar  process  would  be  conducted  for 

Equation  4,  namely  FF  and  (PFxFF)  would  be  added  to  Fquation  4  and 

2  2 
R4+  ccmputed.  P  nonsigm ficant  difference  between  J*4  and 

2 

J?4+  would  confirm  the  prediction  that  A_  completely  mediates  the 

influences  of  PF  on  IP  for  lew  self-esteem  individuals.  Should 

2  2  2  2 
R-,+  >  i?3  «  and/or  J?4+  >  R4  ,  *hen  at  least  one  of 

the  predictions  based  on  the  causal  model  has  been  disconfirmed .  The 

resulting  inference  would  be  that  at  least  one  of  the  mediators  is 

not  a  complete  mediator,  which  is  to  say  that  PF  has  a  direct  effect 

on  IP  in  the  high  self-esteem  block  and/or  the  lev  self-esteem  block. 


In  sun,  moderators  and  mediators  have  different  roles,  even 
though  they  may  occur  jointly  in  the  same  model .  If  one  is  willing 
to  adopt  the  formal  definition  of  mediator  for  hypothetical 
constructs  advanced  by  Fozeboan  (1956),  then  specific  criteria  must 
be  satisfied  before  a  variable  may  be  designated  a  mediator.  It  is 
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particularly  important  to  recognize  that  m_ =  f(x)  and  y =  f(m)  not 
only  assune  an  explicit  causal  order,  but  also  imply  active  causal 
processes  in  which  in  transnits  the  effects  of  x  to  y  and,  as  part  of 
this  transnission  process,  enhances  explanation  because  it  specifies 
the  processes  by  which  x^  acts  on  or  produces  y.  Cn  the  other  hand, 
there  is  no  requirsnent  that  mediation  relations  be  additive. 
Nbnadditive  relations  require  the  addition  of  a  moderator  for  either 

A  A 

the  rn  =  f(x)  or  ^  =*  f(m)  relations,  or  both  (as  shewn  here) .  In  this 

A 

condition,  the  moderator  is  added  to  the  function  (e.g.,  IP  = 
f[A, SE] )  and  "f_"  is  specified  as  nonadditive.  The  term  moderated 
mediation  is  suggested  for  such  models  to  denote  that  mediation 
relations  are  contingent  on  the  level  of  a  moderator. 

Poles  of  Variables  in  Mediation  and  Moderation 

It  foil evs  frcm  the  discussion  above  that  mediators  are 
distinguished  from  moderators  by  the  operational  roles  played  by 
variables  in  functional  relations  and  equations.  A  seaningly  logical 
deduction  is  that  a  particular  variable  can  be  unambiguously 
classified  as  either  a  mediator  or  a  moderator.  In  sane,  and  perhaps 
most,  cases  this  is  true.  In  other  cases  it  is  false  because  a 
particular  variable  may  assune  the  roles  of  both  mediator  and 
moderator  in  the  same  model,  and  even  in  the  same  functional  relation 
and  equation,  lb  see  hew  this  could  occur,  suppose  we  conduct  the 
same  experiment  as  described  above,  only  this  time  we  randomly  assign 
individuals  to  the  five  performance  feedback  conditions  without 
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measuranent  or  blocking  on  sel f-estean .  Assuming  that  high 
self-esteem  individuals  are  as  likely  as  lew  self-esteem  individuals 
to  be  rand  only  placed  in  each  performance  feedback  condition,  we 
would  find  that  each  attribution  variable  serves  as  both  a  mediator 
and  a  moderator. 

Illustrations  of  the  relations  are  presented  in  Figure  2. 
Figures  2a  and  2c  show  that  ability  attributions  moderate  the 
regressions  of  effort  attributions  on  performance  feedback  and 
intended  persistence  on  effort  attributions.  The  rationale  here  is 
the  same  as  that  for  self-esteem,  only  here  high  sel f- esteen 
individuals  are  represented  by  scores  of  0  or  l  cn  the  ability 
attribution  scale  and  low  self-esteem  individuals  are  represented  by 
scores  equal  to  or  greater  than 2  on  the  ability  attribution  scale. 
The  salient  points  are  that  effort  attributions  are  mediators, 
whereas  ability  attributions  are  moderators.  Consistent  with  these 
points  is  the  observation  that  an  attempt  to  fit  a  linear,  additive, 
mediation  model  to  the  relations  involving  effort  attributions, 

A  A 

namely  F  =  f(Pf )  and  IP  *  ^(E ) ,  would  fail  because  the  errors  of 
estimate  are  heteroscedastic  in  both  relations.  This  is  easily  seen, 
for  example,  in  Figure  2a,  vhere  the  cluster  of  points  in  the 
bivariate  scatterplot  would  be  roughly  triangular  if  moderation  by 
ability  were  disregarded. 
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Insert  Figure  2  about  here 


We  can  now  reverse  the  process , so  to  speak,  and  regard  effort 
attributions  as  the  moderator  and  ability  attributions  as  the 
mediator.  As  seen  in  Figures  2b  and  2d,  the  regression  of 
performance  feedback  on  ability  attributions  is  "significant"  for 
individuals  with  scores  of  0  and  1  cn  the  effort  attribution  scale 
(low  self-esteem  individiels) ,  and  "nonsignificant"  for  individuals 
with  scores  equal  to  or  greater  than  2  cn  the  effort  attribution 
scale  (high  self-esteem  individuals).  The  mcderation  by  effort 
attributions  carries  over  to  the  regression  of  intended  persistence 
on  ability  attributions  (Figure  Id). 

Algebraic  expression  may  help  to  clarify  the  points  above. 
Mapping  the  Fozebocm  (1956)  relation  _m  =  ( x) »  amended  for 

moderation,  into  the  relations  above  furnishes  the  fol lowing 
functional  eauations: 


JL  -  tg,  pfS  -  bg^A  ♦  (PFxA)  »>*>  +  S 
A.  -  ♦  b*  ^  +  b^(Lnty(PFxE)  +  ft 


(5) 

(6) 


Figures  2a  and  2b  denote  that  OLS  estimates  of  terms 
representing  the  interactions  will  be  significant,  thus  indicating 
that  both  _A  and  E_assune  the  functional  role  of  moderator  in  one  of 
the  equations.  Yet,  each  attribution  satisfies  the  first  criterion 
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for  moderated  mediation  in  the  equation  in  vhich  it  serves  as  an 
endogenous  (dependent)  variable. 

Joint  roles  as  a  mediator  and  as  a  moderator  are  even  mere 
apparent  vhen  Rozeboan's  second  criterion  for  a  mediation  relation, 

=  £(m)  emended  for  moderation,  is  mapped  into  our  example.  The 
equation  is  the  same  for  either  A  or  F  as  a  mediator  and/or 
moderator,  and  is: 

^  =  %P,E^  +  W^+  ^IMEXA)^  +  1  (7) 

Given  that  the  estimate  of  bjp  is  significant.  Equation  7  may 

be  interpreted  as  (1)  the  effects  of  E  on  I_P  are  contingent  on  the 
value  of _A  (  see  Figure  2c),  or  as  (2)  the  effects  of  A  on  IP  are 
contingent  on  the  level  of  _F  (see  Figure  2d)  .  Oanbininq  the  first 
interpretation  of  Equation  7  with  Fquation  5  gives  us  E  as  a  mediator 
and  A_as  a  moderator.  Combining  the  second  interpretation  of 
Equation  7  with  Equation  6  gives  us  A_as  a  mediator  and  E  as  a 
moderator . 

In  conclusion,  it  may  be  impossible  to  classify  a  particular 
variable  as  either  a  mediator  or  a  moderator  because  this  variable 
may  play  both  roles  in  a  set  of  simultaneous  equations  designed  to 
represent  a  causal  mcdel  or  system  (i.e..  Equations  5,  6,  and  7 
represent  a  set  of  simultaneous,  functional  equations  for  one  causal 
system — cf.  Simon,  1977).  This  need  not  be  confusing  if  one 
rsnembers  that  it  is  the  role  or  roles  that  a  variable  plays  that 
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determine  vhether  it  is  a  moderator,  a  mediator,  or  both.  Thus, 
applying  the  definitions  for  mediation,  moderation,  and  moderated 
mediation  to  the  operational  role(s)  played  by  a  variable  in  each 
functional  relation  and  equation  over  the  set  of  relations  and 
equations  in  a  causal  systsn  furnishes  the  basis  for  ascertaining 
vhether  the  variable  is  a  mediator,  a  moderator,  or  both  a  mediator 
and  a  moderator. 

Other  Amendment s  to  the  Functional  Definition  of  Mediation 

In  addition  to  moderation,  it  is  necessary  to  extend  the 
Rozeboan  (1956)  functional  definition  of  mediation  to  other  types  of 
functional  relations.  First,  there  is  the  question  of  nonlinearity 
in  the  variables.  Etor  example,  tn  may  be  a  linear,  additive  function 
of  jk,  but  may  be  an  additive,  nonlinear  function  of  m.  The 

a  a  ^ 

mediation  relation  takes  a  form  such  asra=  f(x),  y_~  f( nr),  which 
may  be  tested  empirically  by  applying  hierarchical  OLS  pro*  xlures  to 
operationalized  functional  equations  (Stolzenberg,  1979}.  Second, 
mediation  functions  may  involve  nonrecursive  relations,  such  as  x  -> 
m  <=>  y.  Where  "<=>"  denotes  reciprocal  causation.  The  mediation 

A  A 

relation  in  this  case  would  be  m  =  f(x,y),  y=  f(m),  although 
additional  exogenous  causes  of  m  and  y  would  have  to  be  added  before 
empirical  tests  are  possible  (cf.  James  S.  Singh,  1978).  Examples  of 
tests  for  mediation  in  nonrecursive  designs  are  presented  in  James 
and  Jones  (1980)  and  Maruyama  and  McGarvey  (1980).  Cyclical 
recursive  designs  involving  feedback  loops  are  another  possibility. 
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A  ^  ^ 

such  asj<->ni->  y  ->  x,  \*here  m  =  f(x),  y  =  f(m),  and  x  =  f(y)  .  The 
last  term  represents  a  feedback  loop,  with  a  specified  time  interval, 
frcm  y  to  x .  Ftnpirical  tests  of  cycl ical  recursive  designs  reauire  a 
time^series  analysis  in  vhich  each  variable  is  measured  at  a  distinct 
time  period  that  reflects  the  (causal)  interval  required  for 
cause-effect  relations  to  stabilize  (cf.  Heise,  1975;  James  et  al.f 
1982;  Strotz  S.  Wold,  1971). 

Finally,  prior  discussion  has  focused  on  complete  mediation, 
vdiere  the  antecedent  affects  the  consequence  _y  only  indirectly 
through  the  mediator  m.  The  possibility  of  partial  mediation  also 
exists.  A  partial  mediation  model  is  usually  displayed  in  one  of  the 
following  two  equivalent  forms,  given  that  relations  are  recursive; 

x  ->  m 

V 

y 

In  these  models,  JL*135  a  direct  effect  on  y  and  an  indirect 

effect  on_y,  the  latter  being  transmitted  by  rn.  This  indicates  that 
only  part  of  the  total  effect  of  _x  on  %  is  due  to  mediation  by  rn  (cf. 
Duncan,  1970,  1975;  Heise,  1975;  Kenny,  1979).  The  mediation 

A  A. 

function  has  the  form  _m  =  _f  ( x) ,  y=  f(x,m)  .  Analytic  procedures  for 
partial  mediation  models  are  overviewed  in  Alwin  and  Hauser  (1975). 


There  are  many  types  of  causal  mediation  relations  and  models. 
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Yet,  all  have  the  camion  attribute  that  the  mediator  transmits 
influence  from  an  antecedent  to  a  consequence.  Tbe  transmission  need 
not  involve  all  of  the  influence  of  the  antecedent  on  the 
conseouence,  nor  need  the  mediation  relation  be  additive,  linear,  or 
recursive.  Indeed,  many  possible  combinations  exist.  Nevertheless, 
each  combination  specifies  a  particular  operational  role  for  each 
variable,  and  mediators  are  those  variables  whose  operational  role 
involves  transmission  of  influence.  With  mediators  thus  described, 
let  us  now  turn  to  the  Question  of  speci fication  errors  in  causal 
mediation  models  and  tests  of  causal  mediation  models. 

Objective  2:  Identifying  Speci fication  Errors  in  Causal  Mediation 
Models 

A  confirmatory  test  of  a  causal  mediation  model  is  designed  to 
ascertain  whether  the  model  is  useful  for  explaining  how 
variables  included  explicitly  in  the  model  occurred  and  are  related 
(cf.  James  et  al.,  1982).  Confirmatory  tests  should  only  be 
conducted  on  "well-specified"  causal  models,  by  which  it  is  meant 
that  the  assumptions  or  conditions  for  confirmatory  analysis  have 
been  reasonably  satisfied.  Speci ficat ion  error  is  the  general  term 
used  in  confirmatory  analysis  to  indicate  that  one  or  more  conditions 
for  confirmatory  analysis  has  (have)  not  been  reasonably  satisfied. 

In  the  presentation  below,  we  have  selectively  focused  attention  on 
specification  errors  considered  to  be  of  major  salience  in 
confirmatory  tests  of  complete  mediation  models.  The  discussion  is 
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presented  in  the  form  of  summary  statements,  with  accanpanying 
references  because  space  considerations  precl ude  furni shing  a 
thorough  review  here.  Brief  mention  is  made  of  additional  concerns 
in  concluding  ranarks,  with  emphasis  placed  on  the  need  to  adopt 
analytic  methods  specifically  designed  for  confirmatory'  analysis. 

Tt>  preface  our  remarks,  al  lew  us  to  reiterate  several  points 
made  in  the  introductory  comments  to  this  article.  The  speci fication 
errors  discussed  below  are  symptomatic  of  an  incomplete  transition 
from  exploratory  analysis  to  confirmatory  analysis  in  areas  such  as 
job  perception  and  attrition  research.  The  speci fication  errors 
became  apparent  only  after  knowledge  accumulated  concerning  all  of 
the  conditions  that  are  prereejuisite  to  meaningful  confirmatory 
analysis.  In  a  sense,  therefore,  it  is  unfair  to  criticise  prior 
research  on  complete  mediation  models  inaamxrh  as  researchers 
employed  vhat  at  the  time  vas  considered  a  valid  paradigm  for  causal 
analysis.  Ch  the  other  hand,  a  complete  transition  from  exploratory 
analysis  to  confirmatory  analysis  will  not  be  effected  until  the 
specification  errors  are  recognized  and  subsequently  addressed  in 
future  research.  Thus,  we  will  point  out  the  speed fication  errors  in 
prior  research,  but  ve  shall  do  so  at  a  general  level  and  in  the 
interest  of  identifying  the  principles  involved  rather  than  raising 
ad  heminen  arguments  in  regard  to  specific  studies. 

Examples  of  important  specification  errors  in  causal,  or 
structural ,  models  based  on  complete  mediation  relations  of  the  form 
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x  ->  m  ->  y  include:  (a)  mi  sspeci  fi  cat  ion  of  causal  order  (e.g,,  the 
true  model  is  m  ->  ^  ->  or  21  ->  it  —>  H-)  t  ( t»)  mi  sspeci  fication  of 
causal  direction  (e.g.,  the  true  model  isjt_  -  >  m_  <=>  _y) ;  (c)  lack  of 
sel  f-  contairment ,  or  an  unmeasured  variables  problem,  which  is 
illustrated  below;  (d)  the  assimed  additive,  linear  relations  are 
nonadditive,  nonlinear,  or  both;  and  (e)  the  model  is  unstable  (i.e., 
nonstat ionary) ,  which  denotes  that  the  variables  and  relations  in  the 
model  are  subject  to  severe  randan  fluctuations  or  shocks  (cf.  James 
et  al.,  1982).  It  is  only  after  (a)  the  model  can  be  regarded  as 
not  being  subject  to  one  or  more  of  these  major  specification 
errors,  and  (b)  the  model  is  shown  by  confirmatory  analysis  to  have  a 
good  empirical  fit  with  data,  that  (c)  it  is  justified  to  consider 
the  results  of  the  confirmatory  analysis  as  useful  for  attempting  to 
explain  how  a  mediation  process  occurred  (i.e.,  to  make  causal 
inferences),  or  to  employ  a  term  such  as  "causal  effect"  or  its 
various  euphemians,  such  as  "determine",  "indirect  effect", 

"influence",  and  "trananit". 

Mow  consider  that  many  mediation  studies  in  the  industrial  and 
organizational  literature  and  the  organizational  behavior  literature 
begin  with  verbal,  and  often  graphic,  causal  models  in  vhich 
considerable  attention  is  given  to  causal  order  and  explication  of 
mediation  processes.  Causal  relations  are  typically  recursive 
throughout  the  model,  although  this  appears  to  be  more  a  matter  of 
convenience  than  a  veil  thought  out,  defensible  case  for 
unidirectional  causation.  Attention  may  or  may  not  be  given  to 
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additivity,  linearity,  and  stability.  However,  attention  is  almost 
never  given  to  the  possibility  of  misspeci fication  due  to  a  "serious" 
unmeasured  variables  problem.  By  a  serious  unmeasured  variables 
problem  is  meant  that  a  stable  variable  exists  that  (a)  has  a  unique, 
nonninor,  direct  influence  on  an  effect  (either  m  cr  y,  or  both); 

(b)  is  related  at  least  moderately  to  a  measured  cause  of  the  effect 
(e.g.,  is  related  to  jx  in  the  functional  equation  for  m) ;  and  (c)  is 
unmeasured — that  is,  is  not  included  explicitly  in  the  causal  model 
and  the  confirmatory  analysis  (James,  1980;  James  et  al.,  1982). 

This  is  unfortunate  because  a  serious  unmeasured  variables  problem 
precludes  confirmatory  analysis  and  the  use  of  causal  inference  to 
attempt  to  explain  mediation  processes  (cf .  Billings  &  Wroten, 

1978;  Darlington,  1968;  Duncan,  1970,  1975;  James  et  al.,  1982;  Linn 
&  Wert s,  1969;  Simon,  1952,  1953,  1977).  In  particular,  confirmatory 
analytic  techniques  such  as  path  analysis  and  structural  eauation 
analysis  should  not  be  used.  If  they  are  used,  then,  as  shewn  in 
many  of  the  references  above,  estimates  of  causal  parameters  and  the 
ensuing  causal  inferences  will  be  biased. 

It  is  also  the  case  that  procedures  typically  associated  with 
exploratory  forms  of  analysis,  namely  hierarchical  OLS  or  partial 
correlation,  should  not  be  employed  _in  a  confirmatory  mode  to  test 
causal  hypotheses  or  to  serve  as  a  basis  for  causal  inference  in  the 
presence  of  a  serious  unmeasured  variables  problem.  On  the  other 
hand,  a  serious  unmeasured  variables  problem  does  not  preclude  the 
use  of  hierarchical  CIS  or  partial  correlation  in  an  exploratory  mode 
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as  long  as  the  results  of  the  hierarchical  or  partial  correlation 
analysis  are  interpreted  in  correlat ional  terms  with  no  causal 
overtones.  For  example,  an  enpirice!  test  of  a  model  of  the  form  m  = 
f(x),  =  _f  (m) ,  where  the  £'  s  represent  covariation  and  not  causal 

relations,  may  be  based  on  a  hierarchical  CLS  arri  may  show  that 

2  2 
F  is  not  sign  f  leant]  y  greater  than  R  .  This  indicates 
-y-mx  3  J 

that  inclusion  of  it  adds  nothing  to  the  prediction  of  y  over  that 

2 

already  furnished  by  m.  It  may  also  be  shown  that  P  is 
J  J  -ymx 

2 

significantly  greater  than  JR  which  denotes  that  m  adds 

l 

uniquely  to  the  prediction  of  y  in  relation  to  x.  Such  results 
support  a  correl ational  form  of  mediation  and  an  interpretation 
such  as  "the  covariation  between  2L  and  jy  vanishes  if  m^  is 
controlled".  The  results  cannot  be  interpreted  causally,  such  as  in 
transnits  causal  influence  fran  x  to  y  or  serves  to  explain  howjc  and 
y  are  related,  unless  it  can  be  assumed  that  the  mediation  relations 
are  not  subject  to  a  serious  unmeasured  variables  problan.  Of 
course,  use  of  correlational  forms  of  mediation  defeats  the  main 
purpose  for  developing  and  testing  mediation  models  (i.e., 
explanation) ,  and  is  the  reason  that  most  mediation  models  are 
presented  in  the  causal  mode  (Rozeboan,  1956). 


Uhfortunately,  it  is  often  the  case  in  field  stidies  that  causal 


mediation  models  with  obvious  misspeci fications  (i.e.,  unmeasured 
variables,  unanalyzed  reciprocal  causation)  have  been  subjected  to 
goodness  of  fit  tests  using  hierarchical  CIS  and/or  partial 
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correlation.  In  the  context  of  present  knowledge,  these  tests  should 

be  regarded  as  exploratory  tests  of  correl at ional  mediation 

hypotheses.  Instead,  these  tests  have  been  interpreted  as 

confirmatory  tests  of  causal  hypotheses  and  used  make  causal 

inferences.  In  effect,  we  have  an  unwarranted  intertwining  of 

confirmatory  and  exploratory  procedures,  which  is  evidenced  by  such 

things  as  the  use  of  beta-weights  frem  the  hierarchical  CiS  analyses 

as  implicit  path  coefficients  (i.e.,  the  weiqhts  are  interpreted  in 

terms  of  importance  and  utility — of.  Darlington,  1968),  the  use  of 

partial  correlations  that  tend  to  zero  (by  controlling  on  a  mediator) 

as  evidence  that  an  antecedent  had  no  "direct  effect"  on  a 

consequence,  and  the  use  of  a  significant  increment  in  P  in 

— y.xm 

2 

relation  to  ^  to  support  a  causal  inference  that  the 
"influence"  of  jc  on  y  is  transmitted  through  the  mediator  m_. 

Remember  also  the  example  presented  in  the  Introduction  to  this 
article,  where  unmeasured  variables  would  have  to  be  invoked  to 
attonpt  to  explain  within- job  variation  in  job  perceptions  and  job 
satisfaction. 


In  sum,  the  models,  analyses,  and  results  of  many  tests  of 
mediation  in  the  industrial  and  organizational  literature  and  the 
organizational  behavior  literature  do  not  furnish  sufficient  evidence 
for  the  causal  interpretations  offered  in  Discussion  sections.  It  is 
recommended,  therefore,  that  investigators  begin  to  devote  attention 
to  al 1  of  the  conditions  for  confirmatory  analysis  before 
conducting  confirmatory  tests  on  causal  models  and  using  the  results 
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of  these  tests  to  sippcrt  causal  inferences.  A  review  of  the 
conditions  for  confirmatory  analysis  and  cause]  inference  is 
presented  in  James  et  a] .  (1982).  If  one  or  more  major  sources  of 

speci fi cation  error  is  considered  viable,  then  use  procedures  such  as 
hierarchical  OLS  or  partial  correlation  in  the  exploratory  mode  and 
limit  discussion  to  correlational  interpretations.  Cn  the  other 
hand,  if  all  sources  of  misspeci fication  are  considered  and  no  major 
misspeci fication  is  considered  likely,  then  confirmatory  analytic 
techniques  such  as  path  analysis  and  structural  equation  analysis 
should  be  used .  This  is  because  such  techniaues  furnish  (a)  a  means 
to  test  causal  hypotheses  that  cannot  be  addressed  by  correlational 
technicrues,  such  as  reciprocal  causation;  (b)  estimates  of  causal 
parameters;  and  (o)  a  basis  for  estimating  "indirect  effects",  a 
major  concern  in  mediation  analysis  (cf.  Griffin,  1977).  To 
illustrate  the  last  point,  if  a  model  of  the  form  ji  ->  m  ->  y  is 
confirmed,  then  the  path  coefficient  linking  x  tc  m  (p  )  maybe 

multiplied  by  the  path  coefficient  1  inking  m  to  y  (p  ) ,  or 

—  — 

Pmx*?ym '  Prcduct  reflects  the  magnitude  of  the  indirect 

effect  of  x  cn  y.  There  is  no  analogue  of  this  procedure  in 
hierarchical  CIS  or  partial  correlation.  Ch  the  other  hand,  we  are 
not  suggesting  that  hierarchical  CIS  and  partial  cr.rrelation  have  no 
place  in  confirmatory  analysis.  These  methods  have  limited 
applications  in  the  confirmatory  mode  (Cbhen  &  Cohen,  1983),  an 
example  being  the  prior  use  of  hierarchical  CIS  to  test  a  portion  of 
the  causal  hypotheses  associated  with  a  nonadditive,  complete 
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mediation  model  (Figure  1).  The  point  we  wish  to  emphasize  is  that 
hierarchical  OLS  and  partial  correlation  should  not  be  used  in  place 
of  confirmatory  analytic  methods. 

Cone] ndinq  Remarks 

The  following  points  were  developed.  First,  mediation  is 
generally  thought  of  in  terms  of  causal  mediation,  which  connotes 
transmission  of  influences  frem  antecedents  to  consequences  and  an 
attempt  to  explain  how  antecedents  produce  conseauences .  Second, 
mediation  relations  may  assume  any  number  of  functional  forms, 
including  nonadditive,  nonlinear,  and  nonrecursive  forms.  Third, 
confirmatory  analytic  techniques  furnish  the  most  informative  tests 
of  mediation.  Fourth,  there  is  no  middle  ground  between  exploratory 
(correlational)  and  confirmatory  analysis.  Attempts  to  explain  how 
mediation  processes  occur  by  causal  inference  reouire  wel 1- specified 
causal  models  and  empirically  demonstrated  goodness  of  fit  between 
models  and  data.  Specification  errors,  such  as  a  serious  unmeasured 
variables  problen  or  misspecified  causal  direction,  preclude 
confirmatory  analysis  and  causal  inference.  Fifth,  and  finally,  if 
causal  models  are  wel 1 -specified ,  then  confirmatory  analytic 
techniques  applicable  to  the  model (s)  of  concern  should  be  employed 
to  furnish  all  relevant  information  (e.g.,  estimates  of  causal 
parameters,  estimates  of  indirect  effects,  tests  of  nonadditivity, 
etc.)  . 
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A  full  treatment  of  mediation  requires  consideration  of  issues 
not  addressed  here.  These  issues  include  (a)  the  use  of  the 
intervening  variable  form  of  mediator  in  experimental  analysis 
(MacCOrquodale  &  Meehl ,  1948;  Rozebocm,  1956)  and  exploratory  factor 
analysis  (Royce,  1963);  (b)  the  use  of  "mediating  mechanisms"  to 
develop  theoretical  rationales  for  causal  hypotheses,  whereby 
mediating  mechanism  is  meant  a  hypothetical  mediator  that  is  not 
tested  empirically  (James  et  al.,  1982),  and  (c)  micromediational 
processes.  Which  consist  of  mediating  relations  at  a  finer  level  of 
explanation  than  that  of  the  model  in  question  (e.g.,  at  the  level  of 
receptor,  neural,  or  muscular  mediating  processes — Cook  &  Campbell, 
1979).  While  important,  these  issues  reauire  a  somewhat  more 
esoteric  presentation  than  the  "applied"  orientation  of  this  article. 
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Figure  Caption 

Figure  2*  Mediation  relations  for  performance  feedback  (PF)  , 
effort  (E )  end  ability  (£)  attributions,  and  intended  persistence 
(IP),  moderated  by  self-esteem  (HFE  =  high  self-esteem,  LSE  =  low 
sel  f-  esteem)  . 

Figure  2.  Functional  components  of  mediation  relations  with 
ability  (£)  and  effort  (E)  attributions  serving  as  both  mediators 
and  moderators  (PF  =  performance  feedback?  IP  =  intended 
persistence) . 
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